High risk Epstein-Barr virus variants characterized by distinct polymorphisms in the EBER locus are strongly associated with nasopharyngeal carcinoma.
Whether certain variants of Epstein-Barr virus (EBV) are linked to the pathogenesis of nasopharyngeal carcinoma (NPC), which shows a marked geographic restriction, remains an unresolved issue. We performed a case-control study comparing genomic sequences of EBV isolated from saliva samples of 142 population carriers with those from primary tumour biopsies derived from 62 patients with NPC of Hong Kong. Cluster analysis discovered five EBV subgroups 1A-C and 2A-B amongst the population carriers in contrast to the predominance of 1A and -B in the majority of NPC. Genome-wide association study (GWAS) identified a panel of NPC-associated single nucleotide polymorphisms (SNPs) and indels in the EBER locus. The most significant polymorphism, which can be found in 96.8% NPC cases and 40.1% population carriers of Hong Kong, is a four-base-deletion polymorphism downstream of EBER2 (EBER-del) from coordinates 7188-7191 (p = 1.91 × 10-7 ). In addition, the predicted secondary structure of EBER2 is altered with likely functional consequence in nearly all NPC cases. Using the SNPs and indels associated with NPC, genetic risk score is assigned for each EBV variant. EBV variants with high genetic risk score are found to be much more prevalent in Hong Kong Chinese than individuals of other geographic regions and in NPC than other EBV-associated cancers. We conclude that high risk EBV variants with polymorphisms in the EBER locus, designated as HKNPC-EBERvar, are strongly associated with NPC. Further investigation of the biological function and potential clinical application of these newly identified polymorphisms in NPC and other EBV-associated cancers is warranted.